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(54) MEMORY MANAGEMENT SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the use 
efficiency of a memory resources without being 
conscious as whether the page size is smaller than a 
cache memory. 

SOLUTION: In a memory managing mechanism that 
is equipped with a main storage device and the cache 
memory and provided for a processor which refers to 
the main storage device by using a physical page 
address replacing an inputted virtual page address, a 
non-cacheable control part (11) uses a page size bit 
(PZ) stored in a page display entry (TLB) (1) and a 
non-cacheable bit (N) showing a value, specifying 
whether a page specified with the physical page 
address is registered in the cache memory and sets a 
value specifying nonregistration to a non-cacheable bit, when the page size bit shows a 
value indicating that the page size is smaller than set size (size of cache memory, block 
data size x the number entered). 
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I MM ] Xtf* -v y is a * ^ 'J J: *) 'b £ n 

/HS'JPSB ( 1 1 ) 13. ^-v-'^^X^h 'J (TLB) 
< 1 ) izmfeZtlZ^-iSyJ Xh'y h(PZ)t.i 

y>df^. y j/^y;l,t'y h (N) tffl^T, >*-»M 
Xt'y h#Hry MMX (^A-y^y^'JOlM X. 
7'a-^-r-^-9-^Xxx>-hy|3t> «fc Ofc'h^v^t 
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[8B*JB1] ±IB*§S£Sk*A-y^**:yk£3l--f 
5XD-fey-»r(;:fl|;c£>il, A^Siifcffiffi^-vr HI* 
.x £ gJ8 L ^r^a^- S-'T K U A £ ffl v vt To -fe ••/ tr# 
±f CHUB * mtt 4 HUcfcig^- x'7K^ Sr**®"* 

K £ fflk mm^- VT H l^* (c J; o T «rj£ Six 
£^-yco^.-->*-tMXk±fBdf-v yya^t'JW 
Xk£Jft&U Jt^L^feStcSo'viT, JrJfi^^- 
^'7 h'PXC: «fc -> T#^$fLS^-^^Jf-v y ^ jL^t 

y'T H Is XIZ X ~> X ftfeZ tl h i/cO^- 

im x#_kte^-v /^t'j <y>*M xx k> v 

£ 3-v-y ^ * * ^£ y a. t & v ^ k £ te*rT & i k £ 

[ l»*JB 3 ] ±e x« <j ^S^ti . £ <b £ , 
—VT KUXt. iEffiffi^-y'T h'l/ACSJEfJS 

— ?k. ifeWI^-^'T KU-X^J;^T#^^ft&^. 
-• df -v y ^ * 'J MMf? & ft>9tt L#v v&> J8 

s-r-g-fiiSr^-ry -y s^-vX/v-?— *k £ieis-f & 

±15^ y y-vX/HMIMWd, ±MxL^-V-?4 X-r 
— ? #±1B=* ^/y^t'J X J: D l> 'h S V ■> Z k 

-f *e i a 2 leDcoy ^ y ^a^rat. 

-VT Kl^XtCJ; oT^Sft&^-^^-^'-'f 4X 
kJLfe3r-v vv-^ty <?>»M Xk£ik5SU JtfSL*: 

S^-^'Srdr^ y t y ^ail^-^A^IJSL^cV^ 

5r^-ri>fi^S:±fey ^ y 'ga^jffli^ai^-r •& ait 
•r-^-f-x y ^gp^ffii^c t zimt-t&m-xm i ie 
a^jx^y^i^. 

[ tmm 5 j ±iaaftT - * + y ? &a , ±i mm 

^■-VT^UXizX-yX^$tl&^- Vcr>^<- Vy-J 
X*5±iedf tvyi^t'J Xi 0 v 
^^-^'7 H UXtc J: oT«^$ii 1,^-^5: ^-v -y 

u«aw«a^ai*-r4c: k ^^k-r^isj^4 tea 
y^a^rst. 



[000 1 ] 

kiflJB-X^y Srrt^LJt^X-rALS I (Large 
Scale I ntegrat i on) tfeV^T, rtS 

[0002] 

ICJ; 0. — I tcXD-b-y-9-3T<f* il yT'^<# 
ffly^e ySrrt^L^v-XirALS I^SJt^Tflgfc^ro 
tl. Cl<7)#ffly y k LTti, -y^y^'A RO 
M (Read Only Memory) , 777 V j. 
^t'J, Wt'J (SRAM (Stat i c Ran 
dom Access Memory) , DRAM (D 
ynamic Random Access Memo 

ry ) ) m#*>h. zixz'ixcommzmixim&m*. 

[000 3] ro-fe ytfnr*^. -ix^«-a=< 
V^<nm&T?*xii'nqmx*$>&fi:lih\Hm-?&®&t> 

-fe-y-tf-fcltHvcfe. iJlffl^b— x-f >^ • yXfA 
(OS) 5ri6ff$-tJ-T. 7"DX^A^^^r6j±$-«: 

[0004] *<r>tzih. ffl^ii^ffl^coro-fe y-TT'i) 
^!iflIi(MMU:Memory Manage 
ment Unit) ^St5J:5(:^-Clt^ 
*. y^y^Jl^ffi ( MMU ) T'<4, — /RWlC(5Sfetg 
*5lC(rj:J;Oy ; Eycol : a$r^]5 E LTV%&. (RSHBigk 

^aWfcRR^it^aL^uy^y St^<(7)Xd 
-feXT'*»J«ffl-tl>#aT-fc.g. (3>-e^-^ ■ T-c* 
X^f-ir> David A. Patterson, Jo 
hn L. Hennessy^, 1 99 3#, pp43 
7-4 56) . EP^>, ^*^y£&iScOXcry?(;:# 
giJL, -ccoXa y^Sr^-T-a-feXtcgiJO^T&^T'*) 

[0005] z\<vfom§mt^omitf^2tL&\m 

ti. XDX7A*{^sy^y<7)W4^*Si.TLi^^ 

X. ZixhX-'^-lUfttt'o^d fmX'Mm iz o 
oX^vJi. ^T'ffcr^ayqEycofiM^i.tvU^ 
[00 06] Z<?>Xo%Zttr7'a?'7-?<r>±m&£m 

m-thmmx'hr>tz. zoxdzc&m^yv??-?* 
mm- h s mxi% a tu $ ix^coA-'issieigT'^ >? , ro 
X5-?(c^ L-cwu^-r&^s^ ^ y «t 0 1 a^ <^ 

2> (5,^60 T H U O Sr tiki&'t h WftiX'fo h . 
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mT FUX( 1000)U. : JT KUX ( 1 0 

01) 5r*tlffi7 < -/U N' ir^-yrt^^-fe •/ h (1 

002) ^jjcrTft? -< -iv K^S'j?ixi> . qmr y 
i^^witmM^^omsnt, ^<-i-'[*i3j-7-fevh (i 

002) -c^sft^-^tM xizttm i&igir 

KUX£|g£te s V&g^-iJTFUX (1001) 
[00081 <R®7 KU-X^^Ot'cO^-y*?, 

a ( i i o 3 > t= j: nmwztih . zco^-ismnm* 

ttc&T YisXX'fr&'^-iSm'^-X (1101) t, 

mcr>-kZ2<r>mT$>&'<.-> : m.mft < 1 1 o 2 ) -e 

l^xa^^STKl^Xfc^^* JKSTVU 
xcoffiig^-yT (10 0 1) 
(110 1) (110 5) T'ADfltL. -TCDffil;! 

S-^V^T^-^rtcO — W<—isi0k*>hV (110 
4) 

[0009] Zwmz. flD3t£§ (1105) OitWj* 1 '* 

-^mm (1102) zmt^zt zmmth < 1 

106). Z\<rm*Mz.X^hi§r£lt. X7-5:W 

6. n%.ztitz'<-i'$kx.>'h>j (1 104) frhym 
x ( 1 1 00) ttx. zcrrnmrvux 

( 1 1 0 0 ) Jcj: 0 , 3E.imW<VVm**:V<?)T-7-kx 

[0010] znwmmu&x' ul mmvmr h u-x 

s^KU^SrVt. ZOtztb. ajaS^yjiCSr^flEBTF 
^^T^±cr>^~ i J^~ray^M,tfiT9 J ^XLtz^l,z 
<i. • 7*-;l-ha*?k£-f & 0 ^— it - 7*-)V 

r-*«»±Lfc"«i. mtclz^-iS^yY-o&moLtz 

0, 2mi^.cfA^m)^^m^^u\,zyxD^ 

li%<. to? - ~>*7-2*cr> i gmTI,zW.fyti 

hcotf-mmx'hh. 

[00 1 1 ] CcoiS^TFl/XO^^^ 
fir3^-K">a:Tli«fcl/t\ H5(C^-TTLB (Tr 
anslation Lookaside Buffe 
r ) TLBtli, B4K^t^-WR (110 

3) O^ yi^^y^J: ^k^T'JoO, y 

TL BSrT^-feX-TI,,! fc fc J: DffiilKT HUX|Ei£ 

[00 12] J^TtC, g|5^-r7^-t v h7yy7f 
-f/M ({5&7 K^co- gH^-fa-KLTxv r-y 



<7)TLB (10 5 1) IZ^xmWtZ. TLB ( 1 0 

5 1 ) li. hm-yf-^XV h U ( P 
TE) ( 1 06 1-0~N) J:yf{tj££flTV^. #P 
TEtfi. 134 iztts-?^- i>'^(*i<7>^- ym y h y<o 

— /H< (1 05 2) t7-'-^7-f-;PH ( 1 053) t 

Tvuxit®& (io54) xvm&ztix^h. 

[0013] -f -)V K ( 1 0 5 2 ) id, £1T<?>2 

7*-;n« (a) ~ (b) xomniznx^z. 

(a) VPA [31 : 1 2] : Vi rtua 1 Pag 
e Address (EfA-y'7Hl/A) 
( b ) AS I D : Ad d r e s s Space ID 

OSti. 7o-txSt:AS l D$-"ffB|-ri)C:i:tcJ: 0* 

[00 14] f—lry^t—tVY (1053)11 
MXT<?>17 4-)VY (c) - ( i ) «fc OtSjftSfvC^ 

( c ) PPA [3 1 : 1 2] : Phy s i c a 1 Pa 
ge Address (fel^-j/'TKl/X ) g/Jv<— 
-JX'fohA k B-»M XtlSjCLfeWa^-^'T h* 

PZ7 j-fWX^Ztl&'^-iS-'M xizmt 

x. ®.m*r4Xtf3£g.ztiz>. 

4kB^-y: PPA [3 1 : 1 2] ±X&m 
16k B^-v : P P A [ 1 3 : 12] 

6 4k B^.->-- : P P A [ 1 5 : 12] £TffiJB 

1 28kB^-y : PPA [ 1 7 : 12] Sr^Fteffl 
[0015] (d)N:Non Cachable A 
rea b i t ( S •■/ is-? TVUfc'v h ) 

1 ==>f-V y isyV^Iffim 

(e) AC [2:0] :Access Control 

bits <T?-k.Xi6iJfJPtV 1-) 

AC [2] : 0=y-Hr^-feX»r«g. i=.j_k T ^ 

AC[1] : 0 = 54 rT^-feXonJ^ l=7^h7? 

AC[0] : 0=Hff5Ttg» i=^fir^uj 
[0016] (f) PZ [1 : 0] : Page siz 
e bits (^-yf-fXe-; h ) 
0 0 = 4 k Bt'fX 

0 1 = 1 6 kBIf-f X 

1 0 = 6 4 kBlMX 
11 = 1 28kBt-(X 

(g) M: Modi fy b i t (gOSt'-y h ) 
0=54 h7?-fcX5fc||£ 

1 =54 hr^txM 

[0017] (h)G:Global Page bi 
t < yv-Z^V ■ ^-S/b'-y h ) 



'(4) 001-282616 (P2001-2 858 



0=0— ■ ^.— : J 
1 = -/X3—J<)V - *<—i/ 

(i)V:Entry Valid b i t (^TS&b' y 
M 

l =tiiy h >j 

[00 18] #PTEf«JW V\sXtm& ( 1 054) 

ib&Si (10 5 4) lc<i, 3l*ESgff<7)XobXl;:*f-$-& 
AS I Di. ^XDbXT'f&^Ljt^iJT^bxt;: 
Stt SffiL^-^'T h' 1--X#g8& 1 0 5 0 X 0 X~h 2tl 
X^Z>. ZhlZ. 97? l-)VY ( 1 0 5 2) COVP 
A. AS1DL f-^7^-^H ( 1 053) <0P 
Z, G. V*<A^?tLTV^. 

[0019] @S8 1 0 50*>i5<?)EI!^-x7 Hb-Xt 
^^7-f-;PH ( 1052) OVPAOit® ( r Jt3S 
Aj fc-T-S.) «i. PZ(Cj;6^-^-f X(CScfV^TII 
Sfe-T-g>. H8S1 0 5 0^«AS I Dt^/7-( 

-n-K ( 1 0 5 2 ) cr>A S 1 DtOJtlS ( ""ibKB J 
«.) <i, Gt'-y ht> i 0cr>#f<7)X-H%)b-tZ>. lix^JtiK 
A, Jt$8BcO*£5Ui, Vb'7 WUWBf^Wft 

[0 0 2 0] ^TcOPTEcOTK^Xlt^ll^iJV^T. 
it^S^*-gcL=5rA^/S^ (TLB SX) li, @BS 
1055K±9TLBS J*#ffc£ L/C Cl t 

mizfcmtstih. MHtk&mffiX'te. TLB5xcita 

l> #T L B \zm% ZtlX I v£i ^ £; £Stt? & . * Ofc 
V>, iWWHffll/P-f-VT-ti, TLB^XjrfiCl U 
^-yixyh U 10 59KTL B^gS$-r& 

fciWCTLB SX£&4iL*^Mj|&*!UIS:?T? . 

[002 1] W^ftiwOPTEOT HUXib«Si(c*JV\ 
T - tm&mfii-SLLtztirS ( T L B b -y h ) li . @K 
1 0 5 5K£9TLBbyhL*:Ifc£ai:7JigJffl!Si5 ( 1 
0 5 6 ) tU^l$iJ1WgP ( 1 056) Tii, b 

•y b tJtPTEl^jcOx-^^ 4 — frFCDPPAtfftf) 

(1057) felITKUX£±j£^|>*:a6lC(Sffl 

FcON. ACAM^'J^JIgP^IU?gi5^tt57l$ilS. N 
t'-y h*Mrvh ( = 1 ) $ftTV>£>fc, ±^$ix^^fl 
T H l/XT-77-feX L-Jtr-^S-^r ^ y is***: V Kg 
&L&vU?&j&iM#3?fr£*-i&„ ACt'vMl 

[00 2 2] £fiz. £jtt2titz<WMT)*l'XZm^xm 



(1 0 6 0) CiOMt'y l-£b -y K*-*«Ul*«rat3 

[O023]I<7)J:o5:TL B fcffiv^lKSietg^t:: 

x-zft^VKT^WMtl.. Xob 
>y-9-<?)Saa3S^±JiB^L< . 8U 0 0 MHz Tift 

[0024] citunfriLT. ±ieit<D7:?bx3tg{±, 

^*3^Wfc§lfr"f ^7y^tW 

^m^^o^mn. <kwuz±$<Ki:&mmzib&. 

yK7^-feXtli. TLBT'TKV'X^JfeSyuiSrmK 
dr-V y^A^^'J^^^'JT^-fe^Jr^lC 

^4t^- sit *mtfi> t>nx^&. 

[OO25]06li, TLBTOTKUX^JAIli:. 

5j!!il7o-^Uv^. 1 0 1 Oti. ^tU'gS^ 

tf§T£>9, TLB$rl*l^L^tcrHU-x^«n[g-e*> 
1020li, JfA-yya^t'JfS) 1 ). Th'l-X^ 

JS^cOWITHlxXT'T^-feX-?-!.. df-v-y^^^^'J 
(1020)11 xyh»J ZffiR-t ZtlitXOTZl- 
(10 2 1) fc. 9yTY\s^*®mth?7'%l> ( 1 0 

2 2) t . xyhij t&mX't>h Z. t Sr^-r^b'-y h 

-«»flM4rr«%-Hff (1023) x-?£&£rr 

Sx-^SP (1024) TFUXttms (102 
5 ) t „ tii^Um^ (10 2 6) J: 9fliA$n-CV^. 
[0026] T-^gP^-f Xti. f3- Kg? ( 1 0 2 
1 ) ^ATJ^ixSx^h'JTKt'X ( i 004 ) 1 

x> h y rttcSf^^n^ya y ^ v-'-^^ X^^T 
Hl^X (1 0 0 5) O-^ltD-^XTift^^iLS. CTi. 

[f. /Dy^t-fX^l 6/sM h ( = 2* ) X\ 2 56 

X>-h»J ( = 2 8 ) Xbhi3&iZ\±, 

i>*fc-9--fXSr. b-y h-9->f Xtn?^) li4kB( = 2 

12 ) fc3ri>. 06tC^Jf-vy^j.^* 

b y h-f >f X*<<Ri®T HWX^-y't^f XX 0 l>'h£ 

[0027] *fj<gmmm noio) rtOTLB\ 

(1001) cO^-A^^ixt, TLBb y hmzV»m'< 
-i?TY\sX (1006) tfftrh^lxh. ^+7->i> 
=eu (1020) Mi, ^-y^7*7 kioo 



■(5) 00 1 
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2 ) COT ( 1 0 0 4 ) *<f3- Kg? ( 1 0 2 1 ) 
^£fc:*J$ft. ^f-V/^-A^^'JrttfOlJiybU^lK? 
ft&. iSJKSftTt^TKUX < 1 02 7) 14. 
t'-y h (10 2 9) fc^CT Kl^JttScti (1 025) 
^T^ft. ^-vW7*7 htfOTKPX (100 

3) t> : t!;'i : iii8^*^^ai^rs>i.?^i'<-vTH 
1/X ( 1 006) timztiz. 
[0 0 28] T Kl^JUSHS (1 0 2 5) T'^itSJSm 
*<— St (^7yit-/H LT V^ftfcf. x-^SPTm 
#?£ftjt 1 JOM>|*|C07'av^-r— ? (1028) A< 
mfifflWm (1026) i9Hi7j£ft.&. TKl^Xjrk® 
§1(1 0 2 5) X'<?>tm&$:tf*-&. ( ^ y 5 
*) r&ftif. ^t'JflM (10 10) T-£j£$ft 
Tttlfl^- ^'7* HU^ (10 0 6) SrfflV>T WI^ ^ 'J 

co y - h r ? -fex^i $ $ft h . 

[0 0 2 9] ClOiidtC ^-vyi'.x.X^yco-fcy 

y* ygmmm doio) wtkux^mi 

T\ ^•y^j.cOJCVhyjS^c07 r 3-K^JI£fT3;£ 

ao. 06tc^i-J: o*WM7v~$:m%tt- 
TL.BX'Wt.-om'\^->>'ir4 Xli. ^r-v •y^t'JfO 

[0 0 3 0] LfrLfttft)^ *-V-y is 

fti:ff-5T« T L h-9-hmtly*-$sv<{ X& 

ML£im-&. bTV'>T7--i XizLfzb L 

Xi>. 1-9^7 hV4XU8lcBt%Z>. ZtxlZfti 
TT L BT-^K- h-f St^-yt'f X<4 8 k B t 3r 

h ) t . gfcg&y * y ssmc^w* £ tz-tm&wx-x § 

'J (SRAM. DRAM) ZftMLKmiZ, ZtlhWM 

[0031] ztit>im**v£ftm-t&±z%m& 
!±» K^^^^yr^-bx^^rr&^T'^s*^. 

tc&^K l*)jgiftffl.X* y coteffl^Srftni^-tfrTro-fe 
•yD-co/ 1 ??* — vVASriJrjJtSi-tffcU. Jt<7)fz&>^ =5£-^ 
y ya^ty(7)-fe y h^M X J: 0 t'h?V^-y't^ X 

[00 3 2] 07(4. ^f-f/y^t'JW-t'y MMX 
0 t Vv<- Wt XcofSMT H 7* H U-X 

^ i: ^ -v y j. ^ ^ y co 'J - H T ? -b X £ fr 5 *§-£-co 
«H7D-t*4. Jr-v y^jL^^ey ( 1 0 2 0 ) c0#j 

j&fcL 06TWt<ot±<|3jtT'J>-g»„ x^bysrfi 

^tl»7Kl/X (1004) t. XDy?-f— ?1MX 

zmm-t&TFisx (loos) <r><£sW, (sst kl- 
xco^-^-f x^Tp-r^-^'rt^-^-t ?b (ioo 

2) ?r*BiTfcO. dcoe^^THb-X ( 1 0 08) W 



[0033) Z<r>tc#>. *-ryi/x.X*:>J (1020) 
co;c> h y £jgiK^&7t*V>T 3- HSP < 1 0 2 1 ) >v 
fi. ^^y«ii«Sffi (10 11) A^cotfiTJT'&S^lI 
^— j/T KUX (1006) co— (1 009) £A7) 
TF&;£5f Ccoiotc. ^^'Jfllfi! (10 1 

i> h yjSiKcox^- FJSSfcflMM-* £ t 
[0034 ] 

[0035] 

[§SISSrS?^-t&^co#S] ico^B/ltcffiS^^y^ 

a^i. ife^stJf-v-y^i^^y t ^irt&x 
r h u x^aj^-t «. ^ * y ©stj i^tcfc v ^"C . tm^— 

XT Y UX 5r A7J.U . A7J $*UtfiEBK-5^T P 

CO^-i/^-f Xb ±ie^f A- 7yj.^t!) co-if-f Xt £Jfc 

X IZ X ~> X mfe $ ft ■& ^ - S J 2: ^ A- y ^ j. * ^ 0 
^■hi)^frZ%PKth y y isv7/Wm&£ffii- 
tzZb£'®Wlb-?2>. 

[0036] ins ■/ i"? -7)v$mm±. ifefe 

m^-isT b'UXiZX -> X $ ix & ^— ^'CO^.- ->'~f 
4 XWIMZ* ■* y > * * y COD- X J: 0 yjN $ i 

[0037] JJ£** 'J fP!#5«tt. J^C, (Rffl^- 

i-'r k ix^ t . iie^^-^r h uxizMm-t^m 

^—is'T b' UXt, ±|fi^II^-y7* KUXtiot^ 
5e $ ft I. ^- i/co^.- i-'D- XZ^^-'jy-j X-r- 

^t, iie^a^-^'TF^^tioT^^ftS^.- 
i/j-df ^ ^.^^^ y/vSH-rSA^eHL^V^Srlg^ 

t5ii^ty>=>fA' 7y+^twt Srie-ft-rs^ 

-j/^x> h y SrCl^ . JLEy y^-v >y i-v 7>umw® 
»i . JtJB^- > ; D-'f Xf- ^ ^ilEdf 1 7xj.^il)*) 

=3:1^ t $r|gSg-ti)ffiSr±iay y^f-r -y X;Px-^ 

[00 38] JtieXO-fe-y-tNi. S^C. ^••v-yv-j,.^ 

: tysr'g : s-ri»^ ; ey«a*'Jtwsf5^(ix. ±feyv^-\' 

tci-oT^Jg^ft&^-^'cO^-i/^Xi: JJE^r-v y 
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x. mm^-isr YuMzx-oxftfcZix&^-isz* 

v -y * ^ * U ^Sflrf h ti^M LtP^frZ Wfrt h f I 

[00391 JbiBS&x-*^* -y ?SBt4. 

tfJtffi* -V v > i ^ ^ 'J <W 4 XX *) /h £ V . % 

M^—fT YlsXlzX-iXftfeZtlh^— it***- -vis 

[0040] 

y iw-m =e y *a*i*Tti . ^7^t'jt mra* 

co-fe y MMX* «Jfc'h*i>v<— *J*T4 XfcTLBTIf 
SfcOlMX) £ypL. JM*£fll=<4. /□•y^'f-W 

[ o o 4 i ] si £. ca^<9&!B<ortj&x% y m»t 
/t'jfam <o-m*7x-r. i o 

0J4. d<9l9S<0M<0i'^fALSI T-fe&. 10 2 
014. WfALS ICrt^tlMtvv^t'Jt 
116. HT^-tta^cO^-v yv-i^^y tlSlt 
ffij£<7>i><7)T'£>.g>,, (1020)l*l» 
-r-^gfl ( 1 0 24) (-fe y MMX) (4. 4 

kBTfcS. 1 0 3li, y^fALS IK(*lK3:h.£3 
2kB<0F*im^ ; t yT'fcS. 1 10li. MKpC%>jno 

[0042] lout zvymm^mme)** y^aia 

ffl (^t'J^S) "CftO. TLB ( 1 ) t^t'Jf 
aS6"JPg|5 (30) XOftftLXtlX^Z. TLB ( 1 ) 
<4. (3) b^r-fy 4 —)VY (4 ) £ 

mmtx^h. ££>tc. tlb (i) td4. yy*t 7 
S"*:fti<MflMi (11) *>'F*ijg£;h.Tv>&. 

[0043] y>-df-Vy^-vX;P$iJPgP ( 1 1 ) 14. (R 

^-s/c^-i^M Xfc^-v y Xi^t'J^ X (fe 
7ht-fX) fc£JtS&U Jt®U^femtc^v>-C. !HJ 
M^- i?T Y Is* IZ X i "Cn&2tlhl-i?&* -v y is 

[0044]>t >l HMMtt (30) T<4. TLB<0 
^'fyft^JtSTLB^'l >-f-f^g|5 ( 3 
1 ) . ^-yi^^y (1 020) 'M7>T?feX£#J 

W^-&^-vy^j.r^fex$ijffligp (32) . rtgcx^y 
s-sijp-r^^st^^yi&jcpg? (33). wv*&\Xk-?h 



tr. 

[0045] 1 0 214. v-X-fALS 1 (100) 
SM*y (104) H^T-^T^-feXSrHj&^N'X-f V 
^-7i^a-7 h (B I F) 1 04(4. Jt 

gM^y (^a^a^^'j ) T-*>y. 1 1 U4. 
tyrto^-s^-y vy/W&k^x^h . 105 

(4. ^N-b'7 r -f ^.^^^2»:ieti^$:^:LTV^„ 
[004 6] <X(C. 7nt7t3T (y^fALS He 
rt^iitv^S. Bl?(4iBRLTVv£it) 

ft&^yoy-KT^fe^steovvci&aj-^.g,. r 

ofe y-!)-3T*»f><50^^:yT^-feX{4. fBMTYl'XX' 

**ygmmm hod K*rLTtH7j?*i&. **y 
<gmmm (ion -m. a^^^{rbthpxs:t 

LB ( 1 ) TTYlsX&mL (TLBfcy hcD*§£) . 
%JI7Kl'X£ifcj£-t6. £j&.2tltz®fWTYUX\Z. 
A^(120) SriMLT^ygSrattli (lODfrft 

dfA-yv-i^ty (1020) ^mti^tih. ztiizn 
lt. ^+7^7 hfr^xfrzmfc-thm^ ( 1 2 
1 ) ytmztiz. 

[0047] JfY7yat7KO^Ii, ^••v-yv-j.^ 
=ey X *)m*liiZ1Xti?—y y hf-^A^^ ( 1 2 
2) ^JiLT^^y^lSWctejIl^nS. *LT. * 

^'Jl^ifiafS (ion *>tro-t7t37t^-y7 

h-f-^^te^^ixT. Xo-fe y^rJT^^eWl^ix^ 
[0048] =*-vy v-a5XcO^{4. Ax (123) 

£fflLTWSTKux* t i*i*.x ; E , J ( 1 03 ) tBiF 

(102) 'V£iJ7J£il.&. iOHjirh'VXAWt 

yi*j£*£LTvvft.(4. A'^(i24) zmLx?-y-y 

(126) SratT^^ygBEUffl (10 1) tCA^J? 
ixS. LT. Tafe-y-tf-rmesgiH^ixT— ^co^^E 
y r ^-fexjaS{4^Ti-& . 

[0049] z\<mmr y uxtfftmx ^vnzigLx 

v*5rim<f . B I F (10 2) <4;<X ( 1 3 0 ) SrilL 
T. ^SC^^y(C«LTWirF^^ttJ^L. vn'x 
(13 1) irMLX^-y-y br-fZftmj^V X*) 
i#S . -e LT . B I F (10 2) W<X (125).^ 
X ( 1 26) SrilLT^-^-'-y h7-'-^5:^*y«S« 

[0050] z<r>*-Yv h-r-^^-v <y ^>-^'^ 
T-fcix{4. ^^ygaisfli (ion (4/n*x ( 1 2 7 ) 

JriiLTJf r/ya^'J (1 020) tC. T^feXT' 
fflv ^i)17 YUXt 9—Y 7hf-;^T7yj^ 
=e'J (1 020) ^m-tt. WJL, 7Dt7t37i» 
4>iei6$iXi.^ J E'JT^-feXT-TLBb y h-TS^lC 

[005 1 ] — ^t>;7mtTLB 5XL^4§ 
-£<4. OS{4«3^*y±T^SLTV4^.-^*^ 
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-fcAT'TLB SAL. ^-^[*|iCt>r FUA^ 

<s ( i o 5) frwm** u^n^-i^^m^ism 

I 0 0 5 2 ] LtTL B tCir^fC^-^iy F 'J 

[00 5 3] >j*§mmffi (ioi) ^<oy>-=3f-v y 

S^rjpfflWffi (11) *?&mW (30) a^ti. 
•y^a.^'J ( 1 020) (Ti'f-^Wn^ XT'£>&-fe 
•y ht^fX (HlcT)^ y^^^y (1020) t 

3 ig£tCi£g fc . *h£M t L) J: 9 t>/J^«T'* 

1 1 OcD^-iS^vt-yymiz^-tXo 
tc, 1 k BCD J: o izA^-^&x.ti^iK 
^-i^i l*]gp< * D ±lcteiW LT *3 < £ i: a^ISi: & 

[00 54] LA»U !36c7)fie*f^T-5FL^J;3^, T 

aB3-t-{i(A|j^^ ^ >j fdr -v y * * 'J O-te y F If X 
«fc 0 fc'hSVv^-yfcfft delete, ^<7)^.-^§:?i$iJ 

wtc y y -fivma t^-hXo %pmmm 1 l 

TS>** yis*7ll-mW3i> (11) £8WtTV*6. 
[00 5 5] I2C, ^^cOrtj^X^'Jl&Jft^^Ut 
aea^O-CTSr^-T . 1 «U 0 5 fc E|«*7>H= -y F T 
V^7r-<^ ({5STKWA.0-gBSrir3-FL.-C 
XVMJJMtR^JgJttr-f^ TLBltyOX^Fy^l*)^ 
L*:rt!&§§Ot y F S AfcJ: 0 Ji> F U co3tlR£SHJS-r 
&*8i£) OTLBT'i>5. TLB ( 1 ) (±. 0— N-tr y 
F^->-'ir-r;UX>F D (PTE) (2-0 — N) 

<fc l ,fl§j£$:ft.T^-&. #PTE(:li, ^fc^"^-^ 

&PTE<i. (3) tf-^7<- 

/UF (4 ) fcTFUAJtttS (5) J:9«fj£$ivCV% 
•5. 

[0056] ^7 -f — /F F ( 3 ) l±. iXF<92 7 A - 
;FF ( j )~(k) <k>9fSj£$ivC^.g>„ 
( j ) VPA [ 3 1 : 1 0] : V i r t u a 1 Pag 
e Address (iSS^-yTKUX) 
( k ) AS I D : Ad d r e s s Space ID 
(TFl-A£JS]I D) OSli. XOHrASflCAS 1 D?r 



[00 57] tt:. =f-9y<—)VY (4) <i. WT<0 
77-f-/UF ( 1 ) — (r ) X^fH^tlX^h. 
( I ) PPA [3 1 : 1 0] : Phy s i c a 1 Pa 
ge Address (W^-y'rHU^) 
S'K-y'TAI»4k B-*M XlcttJELfc^Jl^-^T 
FUA£&f$. PZ7 ^-;UFT-^;$ix*'<-v : ^X 

«ffl^X*<^H$ix^. 
lkB^-y: PPA [3 1 : 10] ^Tftffl 
4 k B^-i/ : P P A [ 1 1 : 1 0 ] SrT&Jfi 
1 6kB^— PPA [ 1 3 : 10] £Tt£ffl 
64kB^-y: PPA [ 1 5 : 10] £T(£ffl 
[0058] (m)N:Non Cachable A 
r e a b i t ( S •■/ >-r TVFb'y F ) 

1 =* J r-vi'>77mm® 

(n) AC [2 : 0] :Access Control 

bits (7^-fe^Ph'yh) 
AC [2] : 0 = >J-H7^t^|g. 1 = 'J-FT? 
-feAT"! 

AC [ 1 ] : 0 = 7-f F7*?-teAT5Jflg. l=7-fbT^ 
-feAT 5 ! 

AC [0] : 0=H?T^IfL l=*TT^nJ 
[0059] (o) PZ [ 1 : 0] :Page siz 
e bits (^-yf 'fXtV F ) 
0 0= 1 k BH/MX 

0 l=4kB-tr-fX 
10=1 6kB^X 

1 l=64kB^X 

(p)M:Modify bit (?£3ifc.*>y F ) 

0 = 7-i FT^-bA*f|± 

1 =7>f h7;«M 

[0060] (q)G:GIobal Page bi 
t (yu-/<.)V ■ s^—i;t'.y ) 
0=u— ^— 
1 =^a-y<;U • ^— y 

(r)V:Entry Valid b i t (^t' 7 
F) 

0=aS35x>F'J 

[0 06 1 ] #PTE|%7>TFFA.It$S£i ( 5 ) ti, X 
D/7AfM L7t^< V T9 -t: AitcoiEe^— >*CSt 
-T-?.^- vMIxy F 'J TLB Iz&mZixX 

y^-rS^ot>c0t'S>?>. T F l^Ait$£SI 
( 5 ) tc<i. S£HtTOXo-fcAtC*t?*&A S I Di:. 
Cicoxa-fe AT'lfe± L^c^< t V T 7 -t AtcM^^fe^ 
-^'TF'UA*<®882 OiOA^l^ixT^I.. 

-f-;UF (3) WPA, ASlDt, f—fy 
^-/PF (4 ) COPZ, G. VtfAJjZtlX^Z. 

[0062] mi 2 o frhtnmg-^— : jt f ?x 

1 *-)VY (3) OVPAcoltSS ( rjtSSC j fc-^S) 
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fc. £SS2 0**£><DAS 1 Dt^^'7-f-/UK (3 ) CO 
AS 1 DcOJtlS ( rjt^Dj fti) tt* Gb'yhtfO 

V b' <y h # 1 (0m<Vtt9)-C$> 0 . V b' y h # 0 T$>tL 

[006 3] ^T^PTECOTHl^^JtKlfftCfcV^T. 
ltl«S*36M9kU«r*»-9fc*& (TLB $x) ti. 

6(cj;otlb5 aw&ajtatii (Cg 

mztih. mmtammxtt. tlb «w 

BC:g&$iv0^rV>.r t *<0t:#>. Z<0 

mmmf^—f-yx'ii. tlb-xz&z itz^-ism 
*■>• h u zmm < 9 > l B^sii-r&^io— a$ 

[0064] Vvrft#H0PTE<7)T Kl^iMS&tCfc^ 
T, ibtftSSA*— &Ltitfr& (TLBt y h ) UL ?2S§ 

6 K J: 0 T L B b y h Life £ i: £ttJjmW& (7)^fi 
jl-T-S. ft^iMtWSB ( 7 ) T-(i. b -y b LfcPTEi*W 
-r-^7-f-;Uh-cOPPA*<ai^ (8) Six. BH7K 

PTE^cOx— ?7 4 — /Uh'cDN, AC^^EU'gaSP 
c7>$iJffl)gP^ai^SixS. Nb'-y b**-fcy h (= 1 ) £tl 

tlh, ACb'-yMi, tltzVamr Kl^X^fflV^T 

[0 0 6 5] ^Sn^WSTHl^X^ffl^T^ 

-^^^ttfc^t^Lxa*). zcDfmii&ss 

( 1 0 ) lz£ OM b' y h fc-t - y h-*-&%Sft<£EN&ft. 

OSli, Wl^-^^JI^lljip^-v'' 
r^h-r^^-tC. Mb' y h*<-fe y K^ixTUixJf , m 

m^-wn®* 2 mm izmzm-t&mtm&t 

[0066] $ UC. -^Hj56^f^<7)TLB ( 1 ) X' 
{i, (4 ) £OPZi*«0 0 

IP*> % 1 kB^Xc7j^.-i/?rj&^^(-{i x 
NOREJfg ( 14) #Hi gh k^OORHISS (15) 
l-A^Sfti^to, ^df-v y^-vX/Ub'-y hNOfigtC 
flc£>-f. mtimzs v**? -y S^X/Wi# (12) fiW 
ighh^i). d^^-^iy^df-r •yi'A-y/l^ilSi: 

[00 67] Z<0£o%Sy*vyis-r7jl4HW$a ( 1 
1) ^I5»t«>c:i;(cJ;'?, O Sii^-is-? A Xtf*^ -v 



Ztt><*Iffct%h. 

[0068] XtfcOjg® 2 . dOlSfecD^-C'ti. y > 
^■^■y^^y'/mm^ (1 1 ) iZ. fUf-^fi'/? 
SS<3 5) i£-«li.^ii^$riJi0Bi--&. S3tC. Zcomtk 

<vmB0?m* * y ft * v mmmmcry-mz^-r . 

[0069] 1UL TLBX'b*). 02tC^TLBt 

a 3 tc^-r turn ftp« * y tataniT* 

fi. O S*«E4 tC^-f^-^x Vh'J JrTLB ( 1 ) 
WPTE ( 2 - 0~N ) KSSS ( 9 ) ^Jl tT^li-t 
SfgiC. ^•■v y^A^^'Jco-b-y MMXi Ofc'hSv* 
^-x(PZ=00) y^A-y^A-yyPb'-y 

T-'-^^-Jc-y^gP (3 5) ^ilfC, <t 
[0070] tSf-^fx y ^SP ( 3 5 ) 12. 

- y r h J: ^> x tmz n s ^- ^'co^.- x 

IrtJ^-lC. ^m^-^TVUXlZji-oXm^iX^- 

>-'S:^-v -y ^y^gitL^r^c: t zm^-t&m^ 
^M^v^mum^ oo) co^h^tBgc ( 3 4 ) ^tt; 

[0071] z<omm<oBBX'tt. 

SB (3 5) IS. PZ = 0 0tN=0£Offl^*>-tt<7)B# 
tc. OS*iPTE§^SrSISSLi3i: L^-^tcJi. 09 
J't-fc L--CISIHL-. ^*'Jlfli$iJffllS15 (3 0) sOWMfctt} 
tSlilcfi-^ (36) T-f£^-r&„ jfcfc. ^f-r-^f-x 
•y^gP (35) A { PZ = 0 0i:N = 0cOiffl^.^-<i-c0B# 
fc. OS*»'PTEg||i^^ifiLJ:3i:L^^tc«. 5fi 
$|J6<J(:N= 1 iZ^SMLXfrh. PZ = 00i:N=lc0ffl 
X-HbitX- P T E S» Zmm-tZ X o IZ&&-? h Zti> 
X'*&. Cl^id^aii-r-^^-x y^gR (3 5) £l£ 
tt^dfctcj; 0. OS W^-S/IM XA«f -v y i^j-^^E 
'JO-fe y h-t^f X«t 0 t>/h$ t ^fc' d A^S^-S i t 
*|<. 1 kB^XO^-^'SrjRd^t^^t^rO. 
Sfi^rrt * 'J SiScoftfflS!)^ ^ t*)± $ & C 

[0072] %m<^ib3 . iMimmmmxtt.. ;> 

i/\7>mW& PZ d-isyj X 

b'-y h) *t-fey X (^^y^jL^^y X) 

9vtthz\ tiz^xmmLtziiK ztiizm^ti^zt 

<i^v^. y>-^^-/^^y,i4iJl»SS ( l l ) ti. PZt 
y*w>*y>\st:y h (n) ^is^i-^-t^T'^ 

[0073] i/c. /^+7^frwi!W«(ll) 

y>jfA- y>-vy;ub'y h (n) z&m.-t&ztiz 
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too74] nmz. m^cr > mm3xmmLfz^ ; f- 

n-x y?m (3 5) fcoivcfc. PZA>'-fe7ht^X 

jxtzimL. imttzmmizm^x . fi-^3 6* 

&jl-?&J:olzLXi>£\,\ £ti, fl^3 6i>. 
-VT FUXlzX -iXftfeZix&^-is'tf* -v ••/ is** 

^vwmmmftb-thm^izmhix-f. znmcom. 
[0075] m&<7wm4 . is&mnmm i yi±. m 

1 5X^02 ttJWC. S>**-/i'*7 , }V$mB ( 1 
I) it. TLB ( 1 ) <0rt3Ucfc6i§££Si H ;1L*:. t 
frLKtfb. ;v*-?-;zs*r-7m\W& ( 1 1 ) 11 T 

LB<7)t\-mzb->x t>*»ifc^:v\ ■y^-vTVP 
«HtPS (ll)li, ^ !J«aMf (10 1) rttr^ft 

[00 7 6] PJ&fc. H«frO7&'B12<D03fcfc^ 

X , y ^■v yv-rr/USUffllSB (11) O— fifth LT^ 
L^fl^-^x-y^gff ( 3 5 ) CCOtvCt. TLB 

( 1 ) <7>9hmz*>2>m&X'ftr>Xbfr£irt:\.\ SSf 
-;fi»?»(35) t>, ^ (10 1) 

[0077] 

[00 78] Zff>fflttZ*tUi* *tvri'jLjtWs0> 

m&<— is(om%t:i&Mmz 4>±-t& ztiz£->x. ^ 

[0079] COJMJJK: .kfttf. «W*-5*!M X*1- 
i'/?U >J^<7)if^a^— £A?)S8£&| 

[0iS?>fSm3rira) 

[01 ] ^O^Sfeco^®co(S®ld'tg*i'i^tJ(-?^{S« 

[@2 ] zcomtkcoBmns -v y is*7>\<®m& 

£TL B(CjUPL^IiJSco-fi?iJ^^-ri2. 



[03 ] Z<Dmfe<v&m<r>%&"r-f1-x. -v ?m£T 

l B^iiso u^^^-w^ife^-rs. 

[04 ] fi^o<RS!ieit^tci>{t&i5«r K i^x^ 

8S^£iaHIW-&fiifi!t0. 

[05] i&lt*>1K&Ktt$3t(=&(?& T L BO-W5: 
*rT0. 

[06] ^*^ffiL«ietl^^i3tt^{S«T F L-X^ 

1 TLB. 2. 2-0— n PTE, 3 97~7 4 — 
/VF, 4 7—77 4 5 THPXJtiSSg. 

6. 9. 10. 20. 1050, 1 055. 1059, 

1 0 6 0 £HL 7 aj7J$i]ffl)g». 8.1057 a 

7J. 11 s>**rvis^zr>v®mn, 12 

»5't/*fi». 14 150RlH]iS, 3 

o j^wgm.mwgi. 3 1 TLB^-fyftyx 

SB. 3 2 ^^-y^^T^-fe^JffilgS. 3 3 fllM* 
l>#J8Pa5. 3 4 WMfciiiSB. 3 5§f*-r-:y-^x -y ? 
SB. 3 6 fl^\ 100 yXfALSI. 10 1 * 
%!Jttattfll. 102 ^^-7x^a^»/b 
(B IF). 103 ^t'J. 104 tM-SM* 
U, 105 2&fefg§tB. 110 ^-y77ty/ 
*0B, 120, 12 2 — 127, 130, 131 J* 
X. 121 m^r. 1 00 0 {gi&TK^X. 100 1 

WM^-iST K l-X » 1 0 0 2 ^-^'ft^Hr -y 
K 1004 10 05 

7 s — XSrjjrTr H UX. 1 0 0 6 %il^.-^'7' 
Hlx-X. 1010, 1011 y^'j'ggi&fi.. 102 

0 ^■^•y^jt.y^U . 102 1 h'gf. 102 

2 ^SB. 1023 t-Ha. 10 24 =r-? 
SB. 1025 rh'l/XJt^H. 1026, 1056 
JU^'JffllgB. 1027 ^^TKl^X. 1 0 28 fu 
•y??-?. 10 29 -t-Kt'-yK 105 1 TL 
B N 1 052 ?77 4-)VV. 1 053 4 
-IVY. 1 0 54 TVUXimU. 106 1-0—1 
06 1-N ^-iST—y/VX-yhO (PTE) . 11 
0 0 WQTYl'X. 1101 ^.—ifW^—X. 11 

02 s<- : Jmm&. 1103 ^- : Jm. 1104^ 

-&&2L>hV* 1105 flUgSS. 1106 
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